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This research seeks to determine if methods exist to identify students in online education 
who are a retention risk and to develop solutions to help prevent said students from exiting 
the course prematurely. In order to do this effectively, this study addresses three specific 
questions: 
 
• What data is provided by VLEs that might help educators to measure student 
engagement? 
• To what extent are educators able to identify those students who are in danger of 
exiting a course prematurely in the online learning environment? 
• What preventative measures are being used by educators to attempt to improve 
student retention in the online learning environment? 
 
A qualitative approach is used to answer the above questions. Initially the documentation for 
the most popular VLEs is analysed to identify the information present that would allow 
educators measure student engagement. Following this online educators are interviewed in 
order to harness their thoughts and experiences in the identification of students who are a 
retention risk. The participants are also asked about their preferred strategies for preventing 
the early drop out of students in online learning. 
 
The result of this primary research is to develop a set of recommendations, both for higher 
education institutions, and also for educators which aid in the identification of at-risk 
students. Additionally recommendations are provided for strategies that can be used, both 
proactively and reactively, in online learning to improve student retention. 
 
Keywords: Online Learning; Virtual Learning Environments; Student Retention. 
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Chapter 1: Introduction 
Online learning, while in academic timeframes a new phenomenon, is growing at a staggering 
rate. Data from the US shows that more than one in three higher education students are 
taking one or more courses online as of Autumn 2017 (Ginder et al., 2019). The same study 
showed that nearly one in five students were taking their entire programme online. Less than 
one in ten were taking one or more online courses in 2002 (Allen and Seaman, 2010). The 
benefits of online learning are substantial. For the student, the flexibility inherent in the 
delivery mechanism, specifically in asynchronous e-learning, is often the only reason that 
students are able to attend higher education (Jaggers, 2014). For the institution, not requiring 
physical space for students is a huge advantage in terms of cost of programme delivery and 
also allows the institution to potentially appeal to a global market (Harris and Martin, 2012). 
 
However, all higher education institutions are concerned with the problem of student 
retention. Lack of retention has implications for the student, the institution and also society 
as a whole (O’Keefe, 2013). Patterson and McFadden (2009) discovered that the rate of 
attrition in online courses is approximately six to seven times greater than that of the 
traditional university course. Many studies have posited that one of the reasons for this is the 
lack of a sense of community in online courses (Tinto, 2006; O’Keefe, 2013; Gaytan, 2015). 
Regardless of the reason, the high attrition rate in online learning, combined with the growth 
of online learning, is a grave concern to the academic community. 
 
1.1 Motivation 
With the growth in online learning, and the move toward life-long learning, it is essential that 
research focuses, not just on retention as a whole, but more specifically on retention in the 
online environment. More and more students are joining online education programmes and 
many are failing to progress. It is necessary for academia to, not only understand the reasons 
for this attrition, but also to be able to detect students who are at-risk at the earliest possible 
time. In the traditional classroom this detection could be achieved using simple metrics such 
as attendance. Numerous studies found a direct link between attendance and performance, 
for instance Crede et al. (2010) performed a meta-analysis of 68 research papers over an 82 
year time frame and showed a direct correlation between attendance and performance. In 
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online learning there are no simple metrics that reliably capture this correlation. This provides 
one of the strongest motivations for pursuit of this research. 
 
Additionally, the researcher has been lecturing almost exclusively in the online environment 
for over ten years. One particular introductory course (at masters level) taught by the 
researcher has an attrition rate of 20 – 25%. Generally the researcher only identifies those 
students who are struggling when they make themselves known. It is difficult to predict which 
students will be at-risk of dropping out. For this reason the researcher is particularly 
interested in this aspect of educational research. 
 
1.2 Research Questions 
The main focus of this research is in the area of retention of online higher education students. 
The aim of the research is to explore how to identify students who are in danger of 
prematurely exiting courses in the online learning environment, and identify strategies to 
help prevent their exit. In order to answer this question three sub-questions are examined: 
 
• Research Question 1: What data is provided by Virtual Learning Environments (VLE) 
that might help educators to measure student engagement? 
• Research Question 2: To what extent are educators able to identify those students 
who are in danger of exiting a course prematurely in the online environment? 
• Research Question 3: What preventative measures are being used by educators to 
attempt to improve student retention in the online learning environment? 
 
1.3 Dissertation Structure 
This dissertation is organised as follows. Chapter 2 describes the literature relevant to this 
research. Specifically, it defines online learning as used in this research and examines its 
growth in recent years. It also examines the current retention problem in higher education 
and governmental strategies to address this issue. It then proceeds to examine techniques 
that have been used in the traditional classroom system to identify students who are a 
retention risk. Finally, existing methods, used in the online environment, to identify at-risk 
students are examined. 
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Chapter 3 describes the methodologies used in this research. These methodologies are 
described in terms of the research paradigms that underpin them. Additionally this chapter 
describes the participants in this study showing their experience in the area of online learning. 
The chapter also discusses the ethical considerations that were identified in preparation for 
this research and shows how they have been addressed. 
 
Chapters 4 and 5 present the findings of this research. In Chapter 4 a document analysis 
related to the first research question is conducted. This document analysis identifies possible 
data sources in the online environment which might be used to measure student 
engagement. This chapter discusses the utility of the identified data in predicting at-risk 
students. Chapter 5 presents the findings relevant to the remaining research questions. This 
provides a thematic analysis of the interviews conducted with online educators as part of this 
research and a discussion of those results. 
 
Finally, Chapter 6 provides a summary of the key findings of this research. It also provides 
recommendations, both for educators and institutions, of strategies for identifying and 
helping students who are a retention risk in the online environment. Additionally it describes 
some of the limitations that were inherent in this work, and discusses the possibility for future 
research in this area. 
 
1.4 Summary 
This chapter provided an introduction to the subject area of this research project and also 
described the motivations for conducting said research. The chapter proceeded to describe 
the aim of the research and in doing so identified three research questions that will be 
addressed. Finally the structure of the thesis was described. 
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Chapter 2: Literature Review 
The literature review is a vital piece of all academic research as ‘without it you will not acquire 
an understanding of your topic, of what has already been done, how it has been researched, 
and what the key issues are’ (Hart, 2018, p. 1). In terms of this study the literature is composed 
of five distinct areas of research. Firstly the chapter focuses on e-learning and online learning 
and attempts to define and distinguish between these concepts. Secondly the growth in 
online learning in recent years and the projections for the future are discussed, additionally 
the reasons for this growth are examined. Thirdly, the issue of retention in third-level 
education is examined and some of the factors that are considered to impact retention levels 
are identified. Following this, previous work in identifying students who are at-risk of 
dropping-out / failing in the traditional classroom setting is discussed. Some of the metrics 
that have been used to achieve this are examined to see how successful they have been. 
Finally the notion of identifying at-risk students in the online learning environment is 
examined and previous work in this area is discussed. The chapter concludes with a discussion 
of the literature consulted throughout the research. 
 
2.1 What are E-Learning and Online Learning? 
Countless definitions of E-Learning have been proposed over the years. For instance Sun et 
al. (2008, p. 1183) define e-learning as ‘the use of telecommunications technology to deliver 
information for education and training’. Welsh et al. (2003, p. 246) define e-learning as ‘the 
use of computer network technology, primarily over an intranet or through the internet, to 
deliver … instruction to individuals’. Sanders (2006, p. 1) defines e-learning as ‘the delivery of 
learning via any form of electronic media’. Many other definitions have appeared however, 
all share two criteria, that e-learning always involves the delivery of instructional material and 
that technical means are used to deliver this material. 
 
Online learning always involves an online component (Moore et al., 2011) thereby 
distinguishing it from e-learning which merely involves some form of electronic media, 
although many e-learning definitions do include networks as the form of technology (Welsh 
et al., 2003; Sun et al., 2008). This implies that with online learning students are remote, and 
access material through the internet. From the criteria identified previously online learning 
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can now be described as e-learning in which the internet is the technical means used to 
deliver instructional material. 
 
Allen and Seaman (2007) classify courses into four distinct types: online; blended / hybrid; 
web facilitated; and traditional. The classification is based on the amount of content that is 
delivered via online means. By this classification, in order to be considered online, at least 
80% of course material must be delivered via the internet. In order to be considered blended 
or hybrid, courses would have between 30% and 79% of material delivered online, while those 
that have 1% to 29% are considered web facilitated. The notion of web facilitated would 
include traditional courses in which a content management system is used to share course 
notes. Traditional courses have no online component present. 
 
Online learning can also be classified as synchronous or asynchronous (Sife et al., 2007). In 
synchronous learning teachers and students ‘interact at the same time though they may be 
dispersed geographically’ (Sife et al., 2007, p.58) whereas asynchronous learning ‘supports 
work relations among learners and with teachers even when participants cannot be online at 
the same time’ (Hrastinski, 2008, p. 1). 
 
However, there is still some confusion in the literature regarding the definitions of online 
learning, e-learning and distance learning with these terms ‘often interchanged without 
meaningful definition’ (Moore et al., 2011, p. 129). Due to this fact some of the previous work 
referred to in this literature review, refers to the concept of e-learning, when in fact online 
learning is a more appropriate title. 
 
2.2 The Growth of Online Learning 
Online learning has grown in recent years to have become one of the main mechanisms of 
educational delivery presently. Ginder et al. (2019) provide figures for the US market in which 
they state that in Autumn 2017 17.4% of students in the US were enrolled exclusively in online 
learning programmes. Furthermore there were another 17.6% of students who were enrolled 
in some, but not all, online learning courses. Taken together it means that over one in three 
college students in the US were taking at least one online course as part of their studies in 
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Autumn 2017. Compare this to Autumn 2008, less than 10 years previously, where 25% of 
students were taking one or more online courses, while in Autumn 2002, a mere 9.6% of 
students were taking any online courses (Allen and Seaman, 2010). 
 
One of the many reasons for this growth in online learning is at the policy level. This can be 
seen at an institutional and national level. For instance in Ireland, at the national level, the 
Higher Education Authority’s strategic plan (HEA, 2018) identifies Digital Transformation as 
one of its strategic themes. One aspect of digital transformation identified by the HEA is that 
more courses will be delivered in the online environment. Similarly the National Strategy for 
Higher Education (Department of Education, 2011, p. 17) states that “the delivery of higher 
education in Ireland must be characterised by flexibility and innovation”. One of the delivery 
mechanisms outlined in this strategy is that of online learning, allowing students to learn in 
full- or part-time capacities at times and places of their choosing. 
 
Many institutions are also addressing online learning in their strategic plans for instance, 
Trinity College Dublin aim to ‘use flexible and wholly online modes of course delivery to 
increase the numbers of student online learners’ (Trinity College Dublin, 2014, p. 25). Similarly 
University College Cork (2017, p. 28) aims to ‘strengthen the provision of online programmes 
and enhance access to lifelong learning’. However, it is not only institutions and national 
policy that is driving the growth in online learning. The student is responsible for the growth 
also. 
 
Many studies have examined the reasons that students wish to take online courses over 
traditional classroom-based courses. Almost all of these have discovered that the flexibility 
and convenience of online delivery is one of the major factors in their popularity (Harris and 
Martin, 2012; Jaggers, 2014). Many students in the online environment are older than the 
traditional college student. Harris and Martin (2012) showed that in the 40+ age group in one 
Canadian College there were more than 4 times the number of online students as classroom 
students. This is in contrast to the 18 – 22 age group in which 5 of every 6 students were in 
classroom-based programmes. Harris and Martin (2012) also showed that distance to college 
was another common reason for the choice of online learning over classroom-based learning. 
However, only 17% of respondents said that they preferred online learning to classroom 
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learning, whereas 65% of respondents in classroom-based courses preferred that method of 
delivery. 
 
2.3 Retention in Higher Education 
The word retention comes from the verb to retain, meaning to keep possession of 
(Dictionary.com, 2020). Swecker et al. (2013, p. 47) define student retention as ‘the 
continuous enrollment of students from one fall semester to the following fall semester’. In 
the higher-education domain it has become an increasingly important topic, with many 
institutions’ funding dependent on graduating students (Tinto, 2006). 
 
Poor student retention affects many stake holders in society. These include the actual 
student, the higher education institutions and society as a whole. The effect on the student 
can be catastrophic. Numerous studies have shown a link between educational attainment 
and career prospects. For instance Figure 1 (US Bureau of Labour Statistics, 2019) shows the 
link between educational attainment and salary (right) and unemployment (left). It can be 
seen that those with the highest level of educational attainment are more likely to be 
employed and also will earn over three times the salary of those with little education. 
 
 
Figure 1: Unemployment and earnings by educational attainment in the US in 2018. 
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From Figure 1 we can also extrapolate one of the effects that student attrition has on society 
as a whole. Higher unemployment requires that a greater percentage of the tax base be spent 
on social welfare. Additionally, socioeconomic status regardless of measurement ‘by income, 
education or occupational status, is amongst the most robust determinants of variations in 
health outcomes’ (Williams et al., 2016, p. 407). The causal linkage between educational 
attainment and health adds further cost to the taxpayer based on the levels of retention, or 
lack thereof, in higher education. 
 
Finally higher-level institutions are also affected through the inability to retain third-level 
students. In certain cases the funding for the institution is directly dependent on the numbers 
of graduating students (Tinto, 2006). In other cases low retention rates lead to reputational 
damage to the institution and, as a consequence, less students applying to that institution in 
the future (Lau, 2003). 
 
But how large is the problem? It is acknowledged that the United States has one of the lowest 
retention rates in the developed world, with O’Keefe (2013) suggesting this may be as high as 
30% - 50% when all factors are considered. In Ireland the Higher Education Authority 
commissioned a study on 41,441 first year students entering the third level education system 
between March 2015 and March 2016 (Liston et al., 2018). This study discovered that 14% of 
these students did not progress beyond first year. However, the full rate of attrition might be 
higher than this, further studies are required to determine how many more dropped out in 
subsequent years of their education. 
 
Liston et al. (2018) discovered that retention rates in certain disciplines were above 20%, in 
particular construction and related topics. They also found significant differences between 
the level of course. Higher attrition rates were discovered in courses at NFQ levels 6 and 7 
rather than at level 8. They conclude that this is most likely related to past educational 
attainment, as the level 6 and 7 courses generally require less points to enter. To continue 
this they discovered that the lowest rate of attrition was found in medicine, in which the 
majority of students had near maximum CAO points. 
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The trend of past educational attainment being a good predictor of student retention (Liston 
et al., 2018), is not only a factor in Ireland. Internationally past educational attainment has 
been linked with retention in numerous studies. For instance Fike and Fike (2008), in a study 
of 9,200 college students in the US, discovered a correlation between those that pass basic 
academic skills tests (reading, writing and mathematics) and those that complete their college 
education. 
 
In addition to past educational attainment other factors have been linked to poor retention 
rates. These include: personal and financial circumstances (Lau, 2003; O’Keefe, 2013; 
Lisciandro and Gibbs, 2016); motivation (Lau, 2003; Friedman and Mandel, 2011); and the 
sense of community or belonging (Lau, 2003; O’Keefe, 2013; Swecker et al., 2013). Personal 
and financial strains are commonly cited as causes of student attrition. These include family 
issues / responsibilities, financial difficulties, medical issues, and emotional issues (Lau, 2003; 
Lisciandro and Gibbs, 2016). Lisciandro and Gibbs’ (2016) study found that these were the 
reason for over 70% of drop-outs. However, of these personal circumstances, financial was 
the least important (only 7%). 
 
Motivation, or lack thereof, is another commonly cited reason for attrition in higher 
education. Lau (2003) claims that the lack of motivation is linked to an inability on the 
student’s part to understand the importance of education or to apply classroom learning in 
the real-world. Motivation has been cited as one of the main reasons for student attrition. 
Tinto (2006) stated that in the early years of research in the area of retention, many 
institutions adopted a ‘blame the victim’ approach in which lack of motivation was the key 
factor. Friedman and Mandel (2011) examined performance in terms of motivation and 
discovered motivation at the start of college predicted student GPA in first year. 
 
Another category commonly identified is that of the sense of community or belonging. 
According to O’Keefe (2013, p. 607) ‘developing a sense of belonging is critical to the success 
of college students’, however, many factors are at odds with this sense of belonging. For 
instance O’Keefe (2013) mentions that part-time students and in particular online students 
feel more removed from the college community. Additionally diversity of the student body 
means more students have personal and financial commitments beyond those traditionally 
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associated with college students, leading to a sense of disconnect from the wider college 
population. Tinto (2006) argues that the student’s involvement in the classroom is important 
for retention. In other words the student must be engaged in the classroom. 
 
The majority of the previously cited work refers to traditional classroom settings, but the 
online environment is different. Patterson and McFadden (2009) found that attrition in US 
college degree programs was six to seven times higher in the online environment than in the 
traditional classroom. Gaytan (2015) identified a number of factors that led to this increase 
in attrition rates. This study found that the student’s motivation was considered of vital 
importance by faculty members. Yet students themselves viewed the quality of student / 
faculty interactions and the institutional support provided to students as being the most 
important factors influencing attrition. This finding links strongly with Tinto’s (2006) belief 
that the sense of belonging or community is vital for student retention. 
 
2.4 Identifying At-Risk Classroom Students 
Numerous means of identifying at-risk students in the classroom have been proposed over 
the years. These include attendance (Crede et al., 2010; Schneider and Preckel, 2017), 
previous academic performance, student motivation, and socioeconomic status (McKenzie 
and Schweitzer, 2001). 
 
Attendance has often been seen as a means of predicting both student retention and 
achievement in traditional classroom-based teaching. Crede et al. (2010) performed a meta- 
analysis of published research on the question of classroom attendance and its correlation 
with student achievement. The scope of the meta-analysis was literature published between 
1927 and 2009. They discovered that attendance and achievement (and hence retention) 
were directly correlated, and that this correlation had not changed over the study’s duration. 
In total their study analysed 68 papers over the 82 year period. Based on their analysis they 
concluded that “class attendance appears to be a better predictor of college grades than any 
other known predictor” (Crede et al., 2010, p. 288). 
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Previous academic performance has often been linked with academic achievement in higher 
education (McKenzie and Schweitzer, 2001). Most countries have a competitive examination- 
based system for admission to higher-level education (e.g. the Irish Leaving Certificate, the 
UK A-Levels etc). Performance in these end of school examinations has been shown to have 
a direct correlation with academic performance (McKenzie et al., 2004; Day et al., 2010). 
While McKenzie et al. (2004) used previous academic performance to predict achievement at 
first year level, Day et al. (2010, p. 552) showed that A-Level scores ‘shared a significant 
positive correlation with final degree mark’. There is, however, one caveat with this result, for 
certain groups of students it does not have the same predictive ability (McKenzie and 
Schweitzer, 2001). McKenzie and Schweitzer (2001, p. 4) state that ‘secondary school grades 
are not as good predictors for mature student’s performance as they are for school leaver’s 
performance’. 
 
Another commonly cited means of predicting students who are in danger of dropping out / 
failing is through the analysis of student motivation (Pintrich et al., 1993; Busato et al., 2000). 
Pintrich et al. (1993) examined the predictive power of motivation using the Motivated 
Strategies for Learning Questionnaire (MSLQ) with 380 college students across a range of 
disciplines and showed that ‘motivational sub-scales showed significant correlations with final 
grade’ (Pintrich et al., 1993, p. 810). Busato et al. (2000) studied 409 psychology students and 
found that ‘achievement motivation was associated positively with academic success’ (Busato 
et al., 2000, p. 1064). 
 
Socioeconomic status is generally agreed to incorporate parental income, parental education, 
and parental occupation (Park and Bauer, 2002). A longitudinal study involving over 100,000 
students Sirin (2005, p. 438) found that socioeconomic status is ‘one of the strongest 
correlates of academic performance’. However, this result was determined to be most 
applicable to school leavers entering higher education, other groups of students (e.g. mature 
students) did not show as strong a correlation between socioeconomic status and retention 
rates. 
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2.5 Identifying At-Risk Online Students 
As the popularity of online learning increases (Ginder et al., 2019) predicting achievement in 
the online learning environment has become more important. However, it presents 
challenges that are not present in the traditional classroom environment. According to Baker 
and Inventado (2016) the online educator has more challenges than the local educator in 
identifying at-risk students. This is due to the lack of direct interaction between student and 
educator. As a result, educational data mining (also known as learning analytics) has become 
a large area of research in the past decade (Minaei-Bidgoli et al., 2003; Hämäläinen and Vinni, 
2006; Romero et al., 2008; Romero et al., 2013; Jiang et al., 2014; Shahiri and Husain, 2015; 
Baker and Inventado, 2016; Sclater et al., 2016). Educational data mining is ‘an emerging 
discipline, concerned with developing methods for exploring the unique and increasingly large- 
scale data that come from educational settings and using those methods to better understand 
students’ (EDM Society, 2020, p. 1). This has been enabled by the growth in data that is being 
stored about interactions in the online learning environment. 
 
VLEs store a vast amount of data about each student interaction with the course material. 
This is contained in web logs, semi-structured textual data, which contain all requests made 
to the web server. This includes every student login, page view, discussion posting, etc. There 
are a variety of VLEs in use today such as: Moodle (Moodle, 2020a); Canvas (Instructure, 
2020a); Brightspace (D2L, 2020a); Blackboard (Blackboard, 2020a); etc. All of these contain 
logging data which can be used for the purpose of educational data mining. Sclater et al. 
(2016) view the VLE as being the main source of data for educational data mining and learning 
analytics. 
 
While educational data mining has many uses (Baker and Inventado, 2016) the one of most 
interest in this research is that of prediction. In prediction a model is developed for inferring 
a particular aspect of the data (Baker and Inventado, 2016), in this case student retention and 
achievement are the aspects to be inferred. 
 
Educational data mining has been successful. Hämäläinen and Vinni (2006) achieved over 80% 
accuracy in predicting if students would pass or fail a course. They were also able to predict 
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this half way through the course allowing sufficient time for beneficial intervention. Minaei- 
Bidgoli et al. (2003) also achieved over 80% accuracy in predicting whether students pass or 
fail a course. Additionally they had a 33% accuracy in predicting a student’s grade. Romero et 
al. (2008) achieved accuracies of over 65% in predicting students’ grades and final marks. 
 
The issue with educational data mining is the difficulty of the approach for non-technical 
instructors. For instance Hämäläinen and Vinni (2006) used a Naïve Bayesian approach to 
classification which is based on the Bayesian theorem related to prior probabilities. 
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In order to implement Naïve Bayes classification one must understand, and implement, the 
above equation. Minaei-Bidgoli et al. (2003) used genetic algorithms in their system while 
Romero et al. (2008) used multiple algorithms such as: Neural Networks; Decision Trees; 
Nearest Neighbour; and Linear Regression. All of these algorithms are highly mathematical in 
nature and very difficult to implement. Also, not only does the algorithm need to be 
implemented, but generally data has to be pre-processed (Dutt et al., 2017), another non- 
trivial task. Hence these techniques are not directly usable by non-technical educators. 
 
A limited amount of work has been performed on some means of predicting student retention 
and achievement in the online environment using less technical means. Robinson et al. (2016) 
analysed student survey data prior to a Massively Open Online Course (MOOC) and ran 
Natural Language Processing (NLP) algorithms over this data. This was able to generate sets 
of key words that students used and correlate these keywords with success or failure1. While 
the NLP algorithm is complex it only needs to be run once (unless a course changes), non- 
technical educators could look for the presence / absence of these keywords in survey forms 
in the future in order to attempt to predict achievement. However, it should be noted that 
there were over 40,000 students in the MOOC meaning analysis would very time consuming 
but still technically feasible. 
 
 
1 Some of the words that corresponded highly with success were ‘innovate’, ‘engage’, and ‘impact’. 
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A study conducted in Nottingham Trent University (NTU) (JISC, 2019) found that engagement 
with the VLE was one of the most important factors in predicting achievement. They found 
that those with consistently ‘good’ engagement throughout the semester were much less 
likely to fail than those students who were judged to have had poor engagement. NTU uses 
commercial software to rate student engagement and as such the algorithms are unknown 
and hence engagement is not sufficiently well defined. 
 
2.6 Literature Discussion 
This section has described some of the literature relevant to the area of student retention 
and achievement and has helped to motivate the specific research questions addressed in 
this research. Retention has long been considered an issue in higher education, however, with 
the unprecedented demand for online education in recent years (Ginder et al., 2019), both 
from students and government, it has become an even larger issue. Patterson and McFadden 
(2009) identified that the attrition rate in online learning is six to seven times that of 
traditional learning. 
 
All of the factors identified for traditional classroom-based learning apply in the online 
domain, for instance student motivation is still considered important (Gaytan, 2015). 
However, many of the factors that lead to attrition in the classroom are magnified in the 
online domain. For instance online learning often involves a more diverse group of students, 
often older students with family commitments (O’Keefe, 2013). The flexibility of online 
learning means that they are able to study, but their increased personal responsibilities can 
make this more difficult. Hence, this group are more likely to fail to complete a course of 
study. Similarly, the sense of community identified by many researchers (Tinto, 2006; Gaytan, 
2015) is more difficult to achieve. Gaytan’s (2015) study showed that students perceive there 
to be very little contact between faculty and students in the online environment compared 
to the traditional classroom. Classroom-based teaching provides a basic sense of community 
through physical presence at the same location. The same sense is not present in the online 
environment. 
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Current research in predicting those who will succeed in online learning requires high 
technical knowledge, and generally an advanced understanding of complex mathematical 
topics such as machine learning and data mining (Baker and Inventado, 2016). For non- 
technical lecturers this is potentially a step too far, lecturers are unable to generate the 
prediction rules and most likely would not understand any of the generated rules. 
 
Many, simpler, success predictors have been proposed for the traditional classroom. The aim 
of this research is to determine if similar predictors can be defined for online learning. It is 
expected many of the same predictors would be valid. For instance student motivation will 
still play a part in success in the online learning environment, although it is often considered 
more difficult to motivate students in online learning (Muilenburg and Berge, 2005). 
However, student motivation levels are gathered through use of complex questionnaires 
which are time-consuming and often have a poor response rate (Glynn et al., 2011). Hence, it 
is difficult to use this predictor as we would generally have incomplete knowledge of our 
students and may not have the time to implement the survey. 
 
Other predictors that were discussed include socio-economic status and previous academic 
performance (McKenzie and Schweitzer, 2001; Lau, 2003; Tinto, 2006). Both of these have 
shown success in the traditional classroom setting, however, they may not be beneficial in 
terms of online learning. Online learning can be utilised in terms of higher education, where 
this information is most likely available to the educators. However, it can also be utilised as 
part of a Massive Open Online Course (MOOC), in which case many courses will not record 
any of this information about a student, and hence predictors based on this information 
cannot be used. 
 
These predictors become less useful with certain groups of mature students in particular 
(McKenzie and Schweitzer, 2001; Sirin, 2005) as the desire and motivation for education may 
have changed based on the student’s lifetime and experience. However, this group of 
students are more heavily represented in the online learning environment than the 
traditional 18 – 22 year old student (Harris and Martin, 2012), meaning it is unlikely that these 
predictors will be of great use in the online environment. 
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The final predictor that was examined was that of attendance. Attendance has long been 
linked with academic success (Schneider and Preckel, 2017) and this information can easily 
be gathered by a lecturer in the traditional classroom setting. However, it is not easy to 
develop a simple metric such as attendance for the online environment. Most of the literature 
relating to prediction in the online environment is based on educational data mining which is 
inherently difficult to utilise and even to understand (Minaei-Bidgoli et al., 2003; Hämäläinen 
and Vinni, 2006; Romero et al., 2008; Dutt et al., 2017). However, some work in the area has 
shown that some simple metrics may be the most beneficial, for instance student 
engagement with the VLE (JISC, 2019). This leads to the overall purpose of this research, to 
determine if strategies exist which will prevent students from prematurely exiting an online 
course of study. 
 
2.7 Summary 
This chapter provided the setting for the research that follows. Initially e-learning and online 
learning were described and an attempt to distinguish between them was made. The lack of 
agreement on definitions means that the terms are often used interchangeably. Secondly the 
current state of the online learning environment, in terms of the recent growth in that market 
and the predictions for the future were discussed. It appears that online learning is still 
growing in popularity and will be present for many years to come. Subsequently the issue of 
retention in third-level education was examined along with the reasons for the current 
student attrition rates. It was also discovered that the attrition rates in online learning are 
higher than those in traditional classroom learning. Finally some of the means that have been 
considered for predicting students who are unlikely to succeed in education, both in the 
traditional classroom environment and also in the online environment, were examined. 
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Chapter 3: Methodology 
This chapter examines the methodological paradigms that underpin this research and the 
actual data collection and analysis methods that will be used throughout. Before proceeding, 
it is essential to distinguish between methods and methodology. Gabriel (2011, p. 1) describes 
a method as ‘simply a research tool’. This would include a qualitative interview or a 
quantitative statistical analysis technique. Methodology, on the other hand, is the 
‘justification for using a particular method’ (Gabriel, 2011, p. 1). 
 
3.1 Research Approach 
Kothari (2004) considers that there are two main approaches to research, quantitative and 
qualitative. He defines the quantitative approach as ‘the generation of data in quantitative 
form which can be subjected to rigorous quantitative analysis in a formal and rigid fashion’ 
(Kothari, 2004, p. 5). Conversely he defines the qualitative approach as being concerned with 
‘subjective assessment of attitudes, opinions and behaviour’ (Kothari, 2004, p. 5). Mixed 
methods research is a third approach which aims to draw on the strengths and minimise the 
weaknesses of both quantitative and qualitative approaches (Johnson and Onwuegbuzie, 
2004). This research comprises two distinct threads. Firstly relevant documentation is 
analysed to gather information about the various VLEs in use in higher education, and in 
particular the information that is available in these systems that might help to measure 
engagement. Secondly this research utilised semi-structured interviewing of a number of 
experienced educators in the online learning environment, and as such it is a qualitative 
approach that best suits this research. 
 
3.2 Research Paradigms 
Hammersley (2012) describes four methodological paradigms of research: positivism; 
interpretivism; critical research; and constructivism. Positivism is based on the belief that 
science is the only source of knowledge and that all social and educational research should 
use the models of research proposed in physics and chemistry (Hammersley, 2012). The 
positivist paradigm generally involves empirical data upon which laws are logically inferred. 
The interpretivist paradigms believes that there is ‘a fundamental difference between the 
nature of the phenomena investigated by the natural sciences and those studied by … 
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educational researchers’ (Hammersley, 2012, p. 22). One of these differences is that it is 
difficult to fully understand what people do or why they do it. Interviews are one means of 
conducting interpretivist research. Critical research focuses on perspectives of society and 
whether the research can provide a practical guide for transforming society (Hammersly, 
2012). Finally constructionism can be viewed as a radical form of interpretivism which 
believes that knowledge is not insight but instead is constructed through the social 
interactions of people (Hammersly, 2012). 
 
The main methods used throughout this research involve document analysis and interviews 
with experienced online educators, to gain their insight into the issues of retention and 
achievement, and as such the interpretivist paradigm appears to be the most suitable for this 
work. However, it could also be argued that the initial document analysis could be considered 
positivist in nature, the data is available, and an attempt is made to draw conclusions from 
that data. 
 
Having now identified that the interpretivist paradigm is most appropriate for this research, 
the next step is to identify the means of logical inference to be utilised. Generally there are 
two methods of logical reasoning in scientific research: inductive and deductive. Inductive 
reasoning is the ‘process of reasoning from a part to a whole’ (Kothari, 2004, p. 20). Deductive 
reasoning, on the other hand, is ‘the process of reasoning from some premise to a conclusion 
which follows from that premise’ (Kothari, 2004, p. 20). The choice of reasoning is therefore 
based on whether we begin with data (inductive) or with a theory (deductive). In this case we 
will begin with the interview transcriptions as the data set, and hence inductive reasoning will 
be the most applicable. 
 
To summarise, the methodology that will be used in this research is a qualitative approach to 
research, involving the interpretivist paradigm and utilising inductive reasoning. 
 
3.3 Research Questions 
As stated in Chapter 1, the aim of this research is to discover how to identify students who 
are in danger of dropping out / failing in the online learning environment, and after identifying 
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said students develop strategies to help them. The literature review showed some of the 
techniques that have been used in the classroom and also some of the, admittedly very 
complex, techniques that have been used to identify these students in the online 
environment. Based on the diversity of students who attend online learning programmes 
some of the traditional predictors such as socioeconomic status may not be as effective. 
Previous research has shown that the concept of ‘engagement’ is linked with retention (JISC, 
2019), which leads to the first research question: 
 
Research Question 1: What data is provided by VLEs that might help educators to 
measure student engagement? 
 
Studies have shown that faculty can struggle to identify students who are in danger of 
dropping out / failing in the online environment. It would be desirable to determine what 
techniques are being used in the online domain in order to identify these students. This leads 
to the second research question: 
 
Research Question 2: To what extent are educators able to identify those students 
who are in danger of exiting a course prematurely in the online environment? 
 
Additionally the aim of this research is to determine what can be done to improve the 
retention rate in online learning. This leads to the final research question: 
 
Research Question 3: What preventative measures are being used by educators 
to attempt to improve student retention in the online learning environment? 
 
It is hoped that in answering these research questions it will then be possible to describe what 
is currently being done, and also to suggest best-practice to other online educators. 
 
3.4 Data Collection 
This section looks at the methods of data collection that will be employed throughout this 
research. The first research question asks what data is provided by VLEs that would aid 
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educators measure student engagement in the online learning environment. The method of 
data collection for this, involves reading a number of manuals for various online learning 
platforms. The platforms chosen for this part of the research are: Canvas (Instructure, 2020a); 
Blackboard (Blackboard, 2020a); and Moodle (Moodle, 2020a). These three platforms were 
chosen due to their popularity. In Autumn 2019, they represented the three most common 
Learning Management Systems (LMS) in use across the US higher education system, 
accounting for almost 75% of LMS usage (Edutechnica, 2020). 
 
Research questions two and three aim to determine what efforts are being made by online 
educators to identify students who are at-risk and also what preventative measures are being 
used to aid student retention. In order to answer these questions interviews are conducted 
with a number of experienced online educators from the third-level sector. 
 
Generally, interviews are divided into three categories based on the level of structuring that 
is present (Zhang and Wildemuth, 2009a). These categories are: structured; semi-structured; 
and unstructured. The structured interview is more akin to a spoken survey than an actual 
interview. The interviewer has a set of pre-defined questions which are asked in the same 
order to all participants (Zhang and Wildemuth, 2009a). Semi-structured interviews are more 
flexible. With this technique the interviewer has an interview guide, generally containing 
open and closed questions. The interviewer is free to deviate from the order of questions in 
this guide and also to ask other questions based on circumstance (Lao and Wildemuth, 2009). 
Unstructured interviews rely on ‘social interaction between the researcher and the informant’ 
(Zhang and Wildemuth, 2009a, p. 222), meaning that no questions are specified in advance. 
 
For this research the method of semi-structured interviews will be used. There are two 
reasons for this. Firstly, a certain level of structure is required so that answers can be 
compared between participants and themes can be discovered. An unstructured approach 
would make the identification of themes more difficult, if not impossible. Secondly, the 
participants in this study have a wealth of experience which can be drawn upon. A structured 
interview would limit access to this knowledge. 
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All of the interviews will be conducted using Skype (or similar video conferencing software) 
and will be recorded. These interviews will then be transcribed and analysed. The interview 
guide is presented in Appendix D. 
 
3.4.1 Research Participants  
Participants in this research will be faculty members of academic institutions, all of whom are 
lecturing courses that involve a strong online learning element. These courses may be fully 
online or blended. Academics who teach solely classroom-based material will not be 
interviewed as part of this study. This includes academics who use a VLE as a content 
management system from which students can access notes or submit assignments. The 
working definition that will be used is that participants will teach new material to students 
through online means. Chapter 5 provides an overview of the participants and their 
experience. 
 
3.5 Analysis Methods 
Document analysis will be performed on the data collected from the VLE documentation in 
order to answer research question one. Bowen (2009) identifies five specific uses of 
document analysis in research. These are: to provide contextual data; to suggest interview 
questions; to provide supplemental research data; to track change and development; and to 
verify and corroborate evidence from other sources. This research uses document analysis 
both to provide contextual data and to suggest interview questions. The contextual data 
identified during the document analysis will be used to describe the methods presently 
implemented in VLEs which will allow for the measurement of student engagement. 
Additionally the results of document analysis will be used to inform the suggested questions 
for the interviews. 
 
Regarding the analysis of the interview data the method of thematic analysis will be used. 
Qualitative thematic analysis is used to explore the meanings of physical messages (Zhang 
and Wildemuth, 2009b). For the purposes of this research these physical messages are the 
interviews. The aim of thematic analysis is to condense raw data into themes or categories, 
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differing from traditional content analysis which aims to merely count textual elements 
(Spurgin and Wildemuth, 2009). 
 
Zhang and Wildemuth (2009b) proposed a method for performing qualitative thematic 
analysis. The proposed steps include: 
 
1. Prepare the data: This step involves the transcription of the interviews. 
2. Define the analysis unit: Qualitative thematic analysis uses themes as the coding unit. 
This is different from content analysis which uses physical linguistic units (words, 
sentences, etc). 
3. Develop categories: Categories will be developed inductively from the data as the aim 
is not to test a particular theory, but to explore. It is advised when identifying 
categories to use the constant comparative method. This involves comparing potential 
category members to all current members to ensure that it belongs to the same 
category. 
4. Assess categorisation consistency: All categorisation needs to be checked for 
consistency. There are a number of reasons that the categorisation can become 
inconsistent over time. These include reviewer fatigue, evolution of the category, and 
the addition of new categories during the process. 
5. Draw conclusions from categorised data: This stage involves the development of 
theory supported by the identified categories. 
6. Report methods and findings: In order to allow for repeatability the entire method 
must be documented along with the results of the analysis. 
 
This means of data analysis will allow for the development of new theories and models and 
also provide detailed descriptions for the phenomenon that is online student retention. 
 
3.6 Ethical Considerations 
Ethics are closely associated with morals and involve embracing moral issues in the context 
of working with humans (Gregory, 2003, cited in Ramrathan et al., 2017). Ethics have become 
a central issue in educational research and we must conduct research with due regard to 
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ethics (Ramrathan et al., 2017). To that end, an ethical approval request was made to Griffith 
College Dublin in January 2020. Approval for this research was received on January 18th 2020. 
A copy of the approval notice is contained in Appendix A. 
 
The interviews that are conducted as part of data collection involve human subjects and are 
therefore subject to ethical considerations (Walliman, 2017). According to Walliman (2017, 
p. 47) when dealing with interview subjects they will ‘decide whether to take part according 
to the information they receive about the research’. This information will allow the participant 
to provide informed consent to the research. In this research all participants will be provided 
with the participant information sheet (Appendix B). Following this they will be asked to sign 
a consent form (Appendix C). Additionally Walliman (2017) states that participants should 
have the right to withdraw from the research at any time. In this research participants are 
informed, both in the participant information sheet and also in the consent form, that they 
have the right to withdraw from the research up to the point of data analysis. At this stage all 
information will be anonymised and it will be impossible to identify individual participants in 
the data. 
 
Another ethical issue is that of General Data Protection Regulation, more commonly known 
as GDPR, which governs any institution or person handling personal data. Personal data is 
‘data relating to a person who is or can be identified … from the data itself’ (Department of 
Business, Enterprise and Innovation, 2020, p. 1). Voice recordings are regarded as personal 
data and as such are subject to GDPR. Recordings will be stored in a secure encrypted 
container on the researcher’s computer. The recording will be transcribed and any identifying 
comments will be removed from the transcription. Once the transcription is complete the 
recording will be destroyed following best practice for data disposal. 
 
3.7 Summary 
This chapter introduced the methodologies that underpin this particular research and then 
looked in detail at the methods that will be used in the research. Firstly the research approach 
was identified as being qualitative within the interpretivist paradigm using inductive 
inference. The methods of data collection to be used throughout the research were then 
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described for each individual research question. Subsequently a brief description of the type 
of participant that was sought during this research was provided. Following this the methods 
of data analysis that will be utilised throughout this research were described. These can be 
summarised as: 1) a document analysis in order to identify the features of the VLE that might 
allow the measurement of student engagement; and 2) a qualitative thematic analysis to 
draw conclusions from the interview data relating to the identification of at-risk students and 
possible preventative measures to aid student retention. Finally the ethical issues that are 
likely to affect this research were described. 
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Chapter 4: Comparison of VLE Tracking Data 
In an effort to answer research question 1, what data is provided by VLEs that might help 
educators to measure student engagement, a review of documentation for the three leading 
VLEs was conducted. Edutechnica (2020) provided the data on VLE popularity showing that 
the three most popular in Autumn 2019 were: Blackboard (Blackboard, 2020a); Canvas 
(Instructure, 2020a); and Moodle (Moodle, 2020a). The aim of this aspect of the research is 
to identify student tracking data that is available to all lecturers in the online environment 
and to compare the available data across the most popular platforms. 
 
4.1 Blackboard 
The Blackboard Learn system was first released in 1997 (Blackboard, 2020a) and between 
2016 and early 2019 was the most common VLE used in the US higher education sector 
(Edutechnica, 2020). Blackboard Inc. state that the system has over 100 million users around 
the globe (Blackboard, 2020a), while Edutechnica (2020) stated that Blackboard had over 5.5 
million users in US higher education institutions in Autumn 2019. 
 
Blackboard Learn provides direct functionality to detect at-risk students, through the 
retention centre. Figure 2 (Blackboard, 2020b) shows a screen shot from Blackboard which is 
alerting the lecturer to the fact that there are multiple at-risk students detected in the current 
course. This table lists missed deadlines, grades, course activity and course access. 
Additionally instructors can create rules in this retention centre in order to further enhance 
the functionality. The retention centre will also allow the instructor to track any interventions 
that they themselves have made such as communication, deadline changes, and so forth. 
 
In terms of basic measurements of student progress, Blackboard Learn records a number of 
these including: number of logins; number of submissions; number of discussion posts; time- 
in-course; and number of interactions (Blackboard, 2020b). The number of logins, 
submissions and discussion posts are self-explanatory. The time-in-course measures the total 
amount of time that the student has spent accessing the course material. The number of 
interactions is not clearly defined in the documentation. It is a measure of the number of 
interactions that the student has had with the course material, but it is uncertain as to the 
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exact actions that are being counted. All that can be interpreted from this metric is that a 




Figure 2: At-risk student detection in the Blackboard Learn system. Source (Blackboard, 2020b). 
 
 
Blackboard Learn also provides a means of determining the number of times a student viewed 
each individual page and the time spent on each page (Blackboard, 2020b). It also provides 
an activity matrix which allows for student activity to be compared across the entire class 
using scatter plots, providing a visual means of identifying at risk students. The activity matrix 
can also show students whose grades differ from the expected grade. This would include 
students whose performance drops in a particular test. 
 
Finally, Blackboard Learn provides achievements as a form of motivational tool. 
Achievements take the form of a certificate or a badge which reward students for 
accomplishing a certain task. However, they can also be used to monitor progress by checking 
how many achievements have been earned by each student. The instructor can customise 
these achievements for each course. 
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4.2 Canvas 
The Canvas LMS was first released in 2010 (Instructure, 2020a). In Autumn 2019 Canvas 
overtook Blackboard as the most popular LMS in the US higher education market with 1,094 
institutions and over 6.8 million users in total (Edutechnica, 2020). According to Instructure, 
Canvas now has over 30 million users globally (Instructure, 2020a). 
 
In terms of analytics Canvas provides much information for instructors. Figure 3 (Instructure, 
2020b) shows sample data from the Canvas analytics module. The system provides the 
number of page views for a user and can also be used to gather the number of page views by 
a user for each individual page in the course material (Instructure, 2020b). Canvas also 
provides the cumulative scores of all students enrolled in a course. Additionally Canvas 
provides the total number of submissions (either quizzes or assignments) from each student. 
The number of submissions is further broken down into three sub-fields: the number of on- 
time submissions; the number of late submissions; and the number of missing submissions. 
 
 
Figure 3: Canvas analytics module output. Source (Instructure, 2020b). 
 
 
As can be seen in Figure 3 (Instructure, 2020b) Canvas also provides a participations metric 
which appears to be similar to the number of interactions in Blackboard (Blackboard, 2020b). 
However, the Canvas documentation does explain how this metric is calculated from the 
following parameters: the number of announcement comments; the number of assignment 
submissions; the number of discussion posts; the number of wiki pages created; the number 
of quizzes submitted; and the number of quizzes started (Instructure, 2020b). It would appear 
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that the only place the number of discussion posts is recorded is as part of the number of 
participations metric, and as such is not always recoverable. Canvas does however, record 
the number of messages sent / received between the student and the instructor (Instructure, 
2020b). 
 
Canvas is currently in the process of moving from the traditional Analytics module to the New 
Analytics module (Instructure, 2020b). The metrics mentioned above are all still present, 
however, they have added a means of viewing data on a week by week basis, instead of just 
at the entire course level. These metrics could be useful to show a drop off in student 
interactions with the course material. 
 
4.3 Moodle 
The Moodle LMS was first released in 2001 (Moodle, 2020a), and is the only open-source 
solution of the four most popular learning environments analysed as part of this research. 
Open source software refers to the availability of the actual computer code used to create 
the system. In the case of a truly open source solution, such as Moodle, this code is freely 
available to anyone. Moodle is also free, although if you require support there is an associated 
fee (Moodle, 2020a). This means that anyone can install and test Moodle, without the need 
to enter a service contract with a commercial LMS vendor. Edutechnica (2020) considered 
Moodle to be the third most popular LMS in the US higher education market, with over 17% 
market share, consisting of 588 institutions with over 2 million users. 
 
Like Blackboard, Moodle are also introducing a Students At-Risk of Dropping Out module 
which aims to determine which students are likely to drop out of a course (Moodle, 2020c). 
The module is based on the work of Garrison et al. (2010) on communities of inquiry. The 
Moodle module will measure the cognitive presence of a student on a scale of 0 – 5, with zero 
meaning no interaction with the material, 1 meaning viewed the material, up to 5 which 
means resubmitting after feedback. This measure is combined with the social presence 
measure which identifies the number of opportunities that a participant took to communicate 
with others. Again this is measured on a scale of 0 – 5. Combining these metrics, and using a 
machine learning approach, allows Moodle to predict at-risk students automatically. 
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However, it should be noted that, as this is a machine learning approach, the system does 
require training (Moodle, 2020c). The module could not be used on a newly installed system, 
or even a newly created course, it must have historical course data in order to make 
predictions for the current student group. 
 
Moodle also provides some of the simpler metrics such as grades / quiz scores and page views. 
However, Moodle does this in an unusual way, through the actual system logs (Moodle, 
2020b). The user of a Moodle system is able to filter the logs based on a particular information 
need. For instance, the instructor can look at one single student, or one single resource. These 
can be done over a user specified time frame. This system can be used to gather statistics 
such as the number of page views and submissions. 
 
Figure 4 (Moodle 2020b) shows the Moodle report relating to forum (discussion) access. 
Moodle provides more information than most of the systems analysed about forum activity. 
From Figure 4 we see that the forum activity report is broken into the number of discussions 
started, the number of replies made and the number of attachments included with posts. It 




Figure 4: Detailed report of forum activity in Moodle. Source (Moodle, 2020b). 
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Activity completion and the badge concept also appear in Moodle (Moodle, 2020b). With this 
the instructor may define certain rewards that are automatically provided to students after 
successfully completing certain activities. These badges are used as a motivating factor for 
students, but can also be used to predict under-performing students. Those students who are 
not attaining the badges are most likely not participating fully in the course. 
 
4.4 Comparison of VLEs 
The aim of this chapter is to determine what data is provided by VLEs that might help 
educators to measure student engagement? To achieve this the documentation relating to 
student progress tracking in the three main VLE’s as identified by the Edutechnica (2020) 
report has been analysed. Table 1 provides a comparison of these three learning management 
systems based on their functionality. 
 
 
  Blackboard Canvas Moodle 
Logins Yes No No 
Page Views Yes Yes Yes 
Time in Course Yes Yes No 
Submissions Yes Yes Yes 
On-time 
Submissions 
Yes Yes Not directly – inferred 




/ Yes Yes No 
Discussion Activity Yes Not directly – inferred 
from participations 
Yes – including entries for 
views and posts. 
Achievements 
Badges 
/ Yes Yes Yes 
Activity Matrix Yes No No 
Quiz Scores 
Grades 
/ Yes Yes Yes 
Number 
messages sent 
of No Yes No 
Time-based views2 No Yes Yes 
At-risk detection Yes No Yes 






2 This refers to the ability to generate statistics for a set period of time, for instance for the past week. 
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The following list presents all of the comparison headings discovered and describes the 
findings related to each: 
 
1. Logins: This metric provides a measure of the number of times that a student logged 
into a system and often the distribution of said logins. This property is present in one 
of the three LMS analysed (Blackboard). 
 
2. Page Views: This metric provides the number of times a student accessed pages. This 
data is generally presented in two ways, either as a total number of page views across 
the entire course, or as the number of page views for each content item in the course. 
All three LMS provide this metric. 
 
3. Time in course: This measures the amount of time that the user has spent in the 
course material. In some cases this measure is broken down to time at each individual 
content item. Two of the three LMS record this information (Blackboard and Canvas), 
however, it should be noted that any attempt to measure the time a user spends on 
a page is an estimate. This is due to the inability to determine when someone leaves 
the site (if they fail to logout) and also the fact that the user might have multiple 
browser tabs open, but unused (Analytics Edge, 2020). 
 
4. Submissions: The number of submitted pieces of course work which includes 
assignments and quizzes. This information is recorded by all LMSs. 
 
5. On-time submissions: The number of submitted pieces of course work, including 
assignments and quizzes, which were submitted on or before the deadline. While this 
can be inferred through the submissions and the knowledge of deadlines for all of the 
LMS surveyed, only Canvas and Blackboard records this information explicitly. 
 
6. Interactions / Participations: This metric measures the level of interaction a student 
has with the system, however, it is defined differently in the two systems that use the 
metric (Blackboard and Canvas). Generally it includes discussion posts, submissions, 
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announcement comments, communications, etc. However, it is dependent on the 
implementation in each LMS that utilises it. 
 
7. Discussion Activity: This, generally, measures the number of posts that the user has 
made to the discussion forum. However, the Canvas LMS does not record this directly, 
although it is sometimes possible to infer it from the number of participations. 
Blackboard records the number of discussion posts made by a student during the 
course. However, Moodle provides much more detail, not only does it provide the 
number of posts, it also provides the number of new discussions created, the number 
of replies on existing threads and the number of discussion posts that have been read 
by the student. 
 
8. Achievements / Badges: While Badges are mainly seen as a form of student 
motivation (Broer and Breiter, 2015), they can also be used as a means of predicting 
those students who are at-risk. This can be achieved through the identification of 
those students who have not obtained badges. As gamification of education has 
become more popular achievements and badges are now found in all major LMS. 
 
9. Activity Matrix: The activity matrix is a visual representation of other activity scores 
such as interaction or participation. It is included as a separate section due to the 
visual nature of this data, and provides a simple means by which lecturers can identify 
students who are not interacting as often as others, and therefore potentially at-risk. 
This is only provided in Blackboard. 
 
10. Quiz Scores / Grades: All of the LMS provide some means of determining how 
students are performing in any graded element of the course. Poor performance on 
this metric may indicate students who are at-risk of failure. 
 
11. Number of messages sent: This measures the number of messages that the student 
has sent through the internal communication system. Only Canvas allows the number 
of messages sent by a user to be monitored. 
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12. Time-based views: This refers to the ability to limit the period for particular metrics. 
Consider the page view metric, one student might have 1,000 page views, which 
would be well above the average, during the entire course. However, that student 
may not have accessed any pages in the last two weeks, indicating a potential 
problem. If there is only a single page view metric the instructor may identify this 
student as performing well, where in fact they might be struggling. Two of the three 
LMS (Canvas and Moodle) provide this facility. 
 
13. At-risk Detection: The final category are specific at-risk detection modules provided 
by the LMS. Two of the three LMS studied in this research (all except Canvas) have 
recently implemented functionality to identify at-risk students. These algorithms 
appear to be based on either machine learning (Moodle) or heuristic methods 
(Blackboard). 
 
In the next section the utility of some of these metrics / techniques in helping to identify the 
struggling student is discussed. 
 
4.5 Discussion 
This chapter aims to answer the first research question, namely what data is provided by VLEs 
that might help educators to measure student engagement? In answering this question the 
researcher analysed the documentation for the student tracking aspects of the three most 
popular LMS in the US higher education sphere (Edutechnica, 2020). In performing this 
analysis some general tracking data was identified that might be beneficial in identifying at- 
risk students, and is also available in many LMS. 
 
The first key point to note is that two of the three LMS analysed have, in recent versions, 
introduced modules that aim to identify at-risk students. The first conclusion to be drawn 
from this is to the importance of the topic. The vendors are developing this functionality 
based on requests from the user base. Secondly, the methods that are being used by the LMS 
vendors are shown. One approach uses machine learning techniques (Moodle) which require 
a large training set (past course data) and time to train. The remaining platform (Blackboard) 
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uses heuristic techniques in which they try to predict a student grade and look for students 
who may differ from that. The approaches that lecturers could manually implement would be 
based on the heuristic rather than the machine learning style. 
 
All LMS record simple numeric data such as the number of logins and / or the number of page 
views for each student. Additionally some LMS (Blackboard and Canvas) create a summary 
score for the number of interactions / participations in the course. All of these simple metrics 
could be an online substitute for attendance. For instance the student who has only viewed 
4 pages from a course with 100 pages could be considered to have poor attendance and the 
inherent risk factors that brings. Blackboard and Canvas also record the amount of time that 
students spend on each course resource, however, this may not be as accurate a measure as 
people assume (Analytics Edge, 2020). 
 
In addition to the course wide summary statistics mentioned in the previous paragraph, some 
of the LMS vendors (Canvas and Moodle) are allowing access to this for a specific time 
interval. This will allow for changes in engagement to be measured throughout the course. 
For instance some students may put in large amounts of effort (reflected in the number of 
page views and logins, etc) in the early part of a course and then fall behind later. This can 
only be detected with time-based analysis of this data. 
 
Finally all of the LMS provide some idea of the interaction that students have with the 
discussion board, although in the case of Canvas this metric is not direct. This may in turn 
allow for the community aspects of learning to be evaluated. Those students who are not 




This chapter examined the data that is recorded about students in various learning 
management systems, specifically Blackboard, Canvas, and Moodle. It then provided a 
comparison of these and finally identified those that might be beneficial in predicting student 
engagement with the course material. 
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Chapter 5: Thematic Analysis 
For the purpose of answering research questions two and three, a series of interviews were 
conducted with teachers in higher educational institutions who are currently involved in 
online teaching. This chapter presents the results of the qualitative analysis of the interview 
data. The chapter commences with a description of the participants, this focuses on their 
teaching experience, and in particular their teaching experience in the online environment. It 
also describes their educational attainment levels in the area of teaching and learning (all 
participants had at least a masters level qualification in their chosen academic discipline). The 
chapter then proceeds to perform a thematic analysis of the interview responses received 
from each of the participants and to use these themes to address the research questions. The 
chapter concludes with a discussion of the results obtained. 
 
5.1 Participants 
A total of 5 participants agreed to participate in the interview process. These interviews were 
conducted between February 11th and February 18th 2020. Each interview lasted between 25 
and 35 minutes. Table 2 summarises the experience of each of the participants who took part 
in the study. 
 
 
 P1 P2 P3 P4 P5 
How many years are you 











How many years are you 











What percentage of your 











Are you full- / part-time? 
Full-Time Full-Time Part-Time Full-Time Full-Time 
Have you studied T&L? Yes (7.5 
ECTS) 
No No No 
Yes (30 
ECTS) 












Have you received training in 











Table 2: General information about study participants. 
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The participants represented four distinct institutions in three countries across Europe. 
Additionally one participant also provided some continuous professional development 
training for law enforcement through a European wide training network. Table 2 shows the 
range of experience of the participants. All are experienced third level teachers with a 
minimum of 6 years’ experience, however, their experience in the online environment has a 
larger range, between one and 14 years. Four of the participants were full time and one was 
part-time, working in two institutions. Participants used three different VLEs (Moodle, 
Blackboard, and Canvas), with two participants using multiple VLEs. 
 
For the purposes of this interview, each of the participants was asked to focus specifically on 
one particular course when considering the questions during the interview. Initially 
participants were asked about the courses that they were focusing on. The responses to these 
questions are contained in Table 3. 
 
 
 P1 P2 P3 P4 P5 
EQF / NFQ Level 7 / 9 7 / 9 7 / 9 7 / 9 7 / 9 
Full- / Part-Time Part-time Part-time Part-time Part-time Both 
Mature Students Yes Yes Yes Yes Both 
Approx # Students <20 c. 200 c. 50 <20 c. 100 
Table 3: Course profiles for interview participants. 
 
 
From this we can see that all of these lecturers are teaching at masters level, with the majority 
teaching part-time, mature students. This must be considered when analysing the participant 
responses. 
 
5.2 Thematic Analysis 
Data collected from the interviews was categorised according to a three-step process which 
involves: data processing leading to data condensation; data display; and drawing conclusions 
from the data (Miles et al., 2019). 
 
Processing involves continually re-reading the transcripts of the interviews and condensing 
this data into a set of themes which reflect the general views of the participants as a group. 
Data collection gathered almost 140 minutes of audio recording which, when transcribed, 
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resulted in 44 pages of single-spaced text for analysis. The following sub-sections provide 
analysis and discussion of this data in terms of each of the research questions. 
 
5.2.1 Research Question 2: Analysis  
The purpose of this research question is to discover the extent to which educators are able to 
identify those students who are in danger of dropping out / failing in the online environment. 
Generally participants felt that there were difficulties inherent in identifying at-risk students 
in the online environment, and that this process was more difficult to perform in the online 
environment than in the classroom environment. However, participants disagreed on 
whether students were more likely to drop out of the online environment than the classroom 
environment. Two participants considered it much easier to drop out in the online 
environment, with one saying that online the lecturer ‘might not notice if they are not there, 
or not engaging’. However, two others contradicted this statement saying that having access 
to all material gives the student a chance to catch up near exam time. While the student may 
not realise their full potential, they still have a chance to succeed in the exam, something not 
available if they have missed a purely classroom-based course. 
 
Before examining the actual question in detail we need to see how proactive the participants 
are in trying to identify those students who are in danger of dropping out. The interviews 
showed that the participants were highly involved in this process. Participants were asked 
how often they consulted the VLE data to attempt to predict if students were struggling. It 
was heartening to see that the worst of these was still once per month. The others in the 
study were either weekly or every three weeks. It is also interesting to note that the person 
who consulted this data once per month was the only part-time participant in this study. 
 
Appendix E presents the results of the thematic analysis for this question. There were five 
themes identified from the data condensation process. These are: 
 
1. Lack of Training: Only one participant in the study has received any training in the use 
of the VLE (Blackboard). The remaining participants have all learned how to use the 
systems by ‘blunder[ing] around until you know how to do something’. Additionally 
only two participants have received any training in teaching and learning for either 
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classroom or online environments. However, one participant, while never receiving 
training in teaching and learning or VLE usage has developed and delivered courses in 
both areas. The part-time participant mentions that some of the full-time staff 
members receive training in VLE usage, but the external lecturers are generally not 
included in this, or are unable to attend due to other work commitments. 
 
2. Time Pressures: Most of the participants cited time pressures, or lack of time, as being 
an issue in allowing them the opportunity to identify struggling students. Again the 
part-time lecturer assumes that full-time staff have more time for this, however, this 
is not supported in their responses. In particular the lack of time becomes more of an 
issue as people become more senior in the institution. 
 
3. Data Knowledge: While all participants identified the number of logins and page views 
as being sources of data in the VLE, there were very little other data sources identified. 
The first research question identified the number of possible metrics that are in use 
in each of the VLE’s most participants only identified a small subset of these metrics. 
In addition to the number of logins and page views some participants identified the 
use of student submissions and quiz scores as a means of identifying at-risk students. 
Others described the use of discussion and communication data as a possible means 
of measuring engagement. 
 
4. Quizzes / Continuous Assessment: All participants created quizzes (or exercises) 
inside the lecture content as a means of identifying students who were not engaging. 
Most participants felt that this was the best means of identifying struggling students. 
Participant opinion differed as to whether quizzes were more effective if part of 
continuous assessment grades, or was the simple fact of having a quiz / submission 
sufficient to help identify the struggling student. 
 
5. Institutional Knowledge: One participant (part-time) wished to have access to 
student’s progress in other modules. As a part-time lecturer they had difficulty in 
accessing this, and therefore could not say if the student was a retention risk, or if the 
student disliked the particular module. Another participant felt that institutions had 
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0 5 10 
Experience (Years) 
15 20 
fallen behind in online learning and criteria for the identification of struggling 
students. That participant felt that without these criteria, that often exist for 
classroom courses (for instance recording attendance), that they were ‘just doing it 
on [their] own gut feeling.’ 
 
5.2.2 Research Question 2: Discussion  
Research question 2 asked to what extent participants are able to identify students who might 
prove to be a retention risk. Firstly, to be able to do something participants must be willing 
to do it. Hence, it was heartening to see that all five participants were actively attempting to 
monitor students with the aim of identifying any who might be struggling during their studies. 
Figure 5 compares the number of times that participants checked on student progress during 






    
    
    
    
    
    




Figure 5: Checks / semester for participants as a function of experience. 
 
 
From this we see a decrease in the number of checks with increasing experience. This might 
be explained by the increasing work-load and responsibility as people progress in an academic 
career. Studies have shown that non-academic work is taking up more time of senior 
academics, for instance Houston et al. (2006, p. 19) states that Universities have developed 
‘increasingly complex and time-consuming, control, audit and assurance mechanisms’ to meet 
external demands. This extra work-load is taking away from time spent teaching, and 
interacting with the student body. This leads to the first issue that was identified by 
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Total Metrics 
this as a problem, however, due to the additional work load related to career progression it 
becomes more difficult for educators to allocate time to checking student data and looking 
for those who are struggling. 
 
In order to be able to identify students who might be at risk, the academic must understand 
the data that is available to them. The first research question examined the four most popular 
VLEs and identified all of the data that was available in each. Each VLE had between 7 and 10 
(Table 1) metrics available for tracking progress, however, only two of these metrics were 
mentioned by all participants in this study. These metrics were the number of page views and 
the number of logins. This shows that participants are not necessarily aware of all of the 
information that can be found in the VLE. 
 
To study this further, the number of individual metrics mentioned by each participant during 
the interviews was compared with the total number of available metrics for the VLE used by 
the participant which were identified in the previous chapter (Table 1). In the case of 
participants who used more than one VLE the total number of metrics was the combination 













       
       
      
 
        
  


















From this it can be seen that the most knowledgeable participant identified 50% of the 
available metrics in the VLE that they were using. This lack of knowledge of available metrics 
in the various VLEs makes it more difficult for educators to identify those students who are 
struggling. 
 
A potential explanation for this is the apparent lack of training received by participants. All 
participants were asked two questions related to education or training that they had received. 
Firstly they were asked if they had any qualification in teaching and learning. Only two 
participants had received any accredited training in the scholarship of teaching, one with 30 
ECTS and another with 7.5 ECTS. In both cases this was a requirement of the institution in 
which they worked. In terms of training in the use of the VLE, only one participant had 
received any training in effective use of the VLE in question. The lack of knowledge of the 
available data for measuring student progress in the VLE might be explained by this lack of 
training in the use of the VLE. It should also be noted that the participants in this study are all 
from a technical background, and should find it easier than most to navigate through the VLE 
and discover the information that is present. 
 
All participants in this study have adopted some form of regular knowledge check exercise in 
their courses. This can take the form of exercises that require submission, quizzes, or even 
continuous assessment components. In certain cases the next lesson is not available to 
students until they have obtained a pre-determined standard in the knowledge check 
exercise. Figure 7 shows an example of a course in Canvas in which the quiz is used in every 
lesson. Examining the output quickly shows that one student (highlighted) may be struggling 
with the course material. 
 
 
Figure 7: Quiz grades in Canvas with potential at-risk student highlighted. This student is three weeks behind at this stage in 
the course. Note names have been removed. 
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5.2.3 Research Question 3: Analysis  
The purpose of this research question was to discover what preventative measures are being 
used by educators to improve student retention in the online learning environment. The 
thematic analysis identified five distinct themes which can be further classified into two 
overall response styles, proactive and reactive responses. Proactive responses involve 
decisions that can be made during course development and management that attempt to 
reduce the difficulties students have with the material and thereby improve retention. 
Contrary to this, a reactive response is something that the educator must do when they have 
identified a student who is struggling and deals with the individual rather than the course as 
a whole. 
 
The thematic analysis (Appendix F) identified three proactive and two reactive prevention 
strategies that are being used by the participants. The proactive strategies are: 
 
1. Building a sense of community: The sense of community is considered difficult to 
create, or even missing, in online education. Many of the participants described ways 
in which they were attempting to develop a sense of community through discussion 
boards, synchronous content, and social media. Many of the participants discussed 
the use of discussion forums for student introductions ‘as a platform to say, hi my 
name is …’. To encourage this, two participants felt that marks should be awarded for 
participation in the discussion boards. Another ‘injects into threads … adjacent [topics] 
and see if [they] get picked up’. Participants generally felt that synchronous content 
delivery helps build the community in online learning as people ‘prefer seeing faces’ 
and as it provides for ‘dialogue rather than monologue’. 
 
2. Quality of the teaching material: The participants attempt to create material that is 
both relevant and rich to aid the development of the community of practice and also 
to address the differing approaches to learning possessed by students. Participants 
believe that the content should be ‘as rich as possible’ otherwise ‘after 15 minutes the 
eyes gloss over’. 
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3. Quizzes / Continuous assessment: Many of the participants are, not only using quizzes 
/ continuous assessment, to identify struggling students, but also using it as a tool to 
retain students by showing them their abilities before the final examination and the 
stress which it creates. As one participant stated, ‘once students see they are capable 
of doing things … they tend to be more engaged’. The continuous assessment can also 
reduce the pressure that students might feel as ‘many courses have a 100% exam at 
the end, the student comes to it feeling more and more pressure’. Hence, the 
confidence boosting of the continuous assessment cannot be under estimated. 
 
The reactive strategies that are being employed are: 
 
1. Communication: All participants referred to communication with the student as being 
the first step they would take if they identified a struggling student. Additionally 
communication amongst the teaching team and the larger institution were also 
identified as being key to retaining students. It should be noted that the two 
participants who mentioned communication with the wider teaching team 
(demonstrators and personal academic tutors) worked for large universities with 
numerous post-graduate students who fulfil these roles. This may not be feasible in 
smaller institutions. 
 
2. Institutional aid: Participants appeared to be unaware of the institutional aids that 
were available to struggling online students and as such would be unable to 
recommend students facilities such as counsellors, financial hardship funds, etc. 
 
5.2.4 Research Question 3: Discussion  
All participants in this study looked at prevention of student dropout as being a long-term 
strategy that begins with course design and development and continues through to delivering 
the course. Proactive retentive strategies are implemented at the design, development, and 
management stages, while reactive strategies are implemented after the identification of a 
student in difficulty. In terms of proactive strategies at the design and development stages it 




With regard to material quality it is essential that the material created fulfils three criteria. It 
must be relevant, interactive and rich. Relevance is of particular importance to the 
participants as their students are, in the main, mature practitioners of digital forensics and 
cybersecurity. Kahu et al. (2013) found that mature students were able to better integrate 
work experience and learning, and when done, these mature students became more 
motivated. Hence, ensuring that material is relevant and realistic will give learners an 
opportunity to more thoroughly engage with learning, and hence reduce the retention risk. 
 
At the course design stage, not only is the content decided upon but the method of presenting 
that content should be decided upon also. VLEs allow for any web content to be included, 
hence allowing for rich media. Rich media refers to ‘specific types of installations on the web 
that are more functional and interactive …. and contain video and or interactive features’ 
(Techopedia, 2020, p. 1). Studies have shown that this rich media can boost presence in an 
online course (Symonds et al., 2010) and that multiple media channels suit students of 
differing learning styles (Oregon et al., 2018) and allow for more information assimilation 
through use of different cognitive channels (Mayer, 2005). 
 
The development of a sense of community in an online learning experience, begins long 
before the first student logs in. Numerous design decisions are made during course 
development which will help or hinder community spirit in the final course delivery. For 
instance will the course utilise asynchronous or synchronous teaching techniques? All 
participants in this study believed that synchronous teaching was much better at creating the 
sense of community than asynchronous teaching was. Technologies such as Zoom (Zoom, 
2020) or Adobe Connect (Adobe, 2020) have made synchronous lecturing not only possible, 
but simple. However, the synchronous nature of these lessons limits participation from 
students as it limits the flexibility of learning, one of the main benefits of online education. 
Most participants in this study utilise a small number of synchronous review style sessions 
during a course, but the bulk of teaching is conducted through asynchronous methods. 
 
Another design decision that is made for every online course is how communication will be 
handled. Generally the VLE provides every course with a discussion forum by default, 
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however, the educator must still decide how to use this forum. At the course design stage 
decisions can be made as to how the forum will be used. Should it be used solely as a place 
for course announcements and nothing more? If used as a more informal place it will 
encourage the sense of community. For instance, students can be asked to participate in a 
discussion about some topic on the course. Students should be asked to introduce 
themselves, and also they should be encouraged to speak about non-course material. In 
physical learning spaces students speak about much more than just course material, why 
should this be different in the virtual learning space? 
 
The final proactive strategy that educators can implement at the course design phase is that 
of continual knowledge checks. As stated in the previous section, these knowledge checks can 
be used to identify students who are a retention risk (Figure 7), however, according to a 
number of participants, they also have the effect of boosting student confidence and reducing 
the fear of the final examination that might be felt by some students. The use of regular 
knowledge checks, either as part of continuous assessment or just as exercises will, in general, 
aid student retention. 
 
Once a course is running, the first step to prevent student dropout is to identify those 
students who are at-risk. The strategies for doing that were discussed as part of research 
question 2. Once a student has been identified as being at-risk, all participants stated that 
they would contact that student. If this contact happens at a sufficiently early time (i.e. if the 
student has been identified in time) it may be successful. This means that the reactive nature 
of prevention is reliant on the identification stage in order to be successful. 
 
5.3 Summary 
This chapter provided the analysis of the interviews conducted with the participants during 
the course of this study. The chapter began by describing the participants that agreed to be 
interviewed for this study and the courses that they were currently teaching. Thematic 
analysis was performed on the recorded interviews. This chapter describes the process for 
this, and also provides the actual analysis of the interviews in terms of research questions two 
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and three, relating to the identification of struggling students and the prevention of their drop 
out respectively. The results of the analysis for each question are then discussed. 
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Chapter 6: Conclusions & Recommendations 
This chapter provides the conclusions from the research that was undertaken during this 
project. It also provides a set of recommendations, both for educators and institutions which 
can be used to aid the identification of students who are a retention risk, and to increase the 
retention rate in online education. It then discusses some of the limitations of this study and 
proceeds to identify some areas that warrant further research. 
 
6.1 Conclusions 
The aim of this research was to determine best practice for identifying students who were at- 
risk of dropping out of online education and assisting said students to complete their studies. 
In order to do this, three research questions were considered. This section provides the 
conclusions of this research in terms of each of these research questions. 
 
6.1.1 Research Question 1  
The first research question asked what data is provided by VLEs that might help educators to 
measure student engagement? To place this in context of the overall research aim, engaged 
students are less likely to drop out than those students who are not engaging with the 
material (Crossling et al., 2009). To answer this question a document analysis was conducted 
for the three most popular VLEs in use today, this showed that in all cases there is a large 
volume of data which can be used to measure engagement. These ranged from simple metrics 
such as the number of logins or page views to modules employing artificial intelligence 
techniques to determine those students who are an attrition risk. From this we see that the 
VLE providers are taking the issue of student tracking seriously and are providing multiple 
tools that can be used to predict student retention. 
 
6.1.2 Research Question 2  
The second research question asked to what extent educators were able to identify students 
who were at-risk of exiting a course prematurely in online education. To answer this question 
(and question 3) interviews were conducted with five online educators in higher education to 
gather their knowledge of the domain. Participants were asked about the techniques that 
they used to attempt to identify those students who were at-risk. 
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The first finding from this was that these experienced educators were not aware of the 
volume of data that is available to them in the VLEs. For instance, it was discovered that 
candidates were aware of only 30% - 50% of the features that were present in the VLE(s) that 
they were using (Figure 6). This in itself is limiting the effectiveness of the participants in terms 
of identifying those students who are at-risk. This may be related to the fact that only one of 
the five participants had received any training in how to use the VLE, while these participants 
have above average technical knowledge, it is still upsetting to think that training has not 
been provided to the majority of them in how to use the technological solution. Additionally 
all participants mentioned the time constraints that they are under in the workplace, and how 
the identification of students who are struggling has become more difficult due to added time 
pressures. 
 
On a more positive note, the participants are actively attempting to identify students who are 
struggling and on doing so are actively communicating with said students to try to help them. 
All of the participants have created their own identification strategies based on continual 
knowledge checks embedded throughout the course, creating a quick method of identifying 
at-risk students. In summary, the will to identify struggling students is present, but the ability 
and the time might not be. 
 
6.1.3 Research Question 3  
The third research question asked what preventative measures are being used by educators 
to attempt to improve student retention in the online learning environment? Again, this was 
answered through interviews conducted with the participants. From the participant 
responses it appears that there are two broad categories of intervention: proactive and 
reactive strategies. Proactive strategies can be employed during course design and 
development as well as during course delivery, whereas reactive strategies are employed 
when an at-risk student has been identified. 
 
Participants identified three main proactive strategies to aid retention which were: building 
the online community; regular knowledge checks; and the use of rich media. The online 
community can be built using discussions, synchronous lectures and social media for example. 
The cognitive theory of multimedia learning (Mayer, 2005) states that students absorb more 
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information through the use of visual and auditory channels. Hence, the use of rich media will 
allow students to absorb more information and perform better in the course. Regular 
knowledge checks provide a confidence boost to the student and allow them to feel better 
prepared for the examination and therefore less likely to drop out. It’s interesting to note that 
participants felt that these regular knowledge checks were important, not only as a 
preventative strategy, but in terms of identification also. Indeed it can argued that one of the 
most fundamental proactive preventative steps that can be taken is that of identification 
(research question 2) of struggling students. Without identification we will not be able to 
prevent students from dropping out. 
 
Once the student has been identified we then begin to deal with the reactive strategies. In all 
cases, participants believed that communication with the student was the key point here. All 
participants suggested that they would immediately contact the identified student to see 
what the issues were. Additionally contacting teaching colleagues (such as the larger 
instructional team e.g. tutors / demonstrators) and senior academic figures (such as 
programme directors) were also mentioned. Overall, participants considered proactive 
prevention strategies to be more worthwhile than reactive strategies. 
 
6.2 Recommendations 
The ability to transfer theory to practice is one of the cornerstones of successful research. To 
this end the following set of recommendations are provided. The recommendations are 
divided amongst those for the institution and the educator. Institutions that are providing, or 
wish to provide, online education should, as a minimum, provide the following: 
 
1. VLE Training: Educators need to be aware of the facilities for monitoring student 
engagement that are present in the VLE. This can only be achieved with training for 
those educators who are involved in online education. However, this training should 
not be a one-off occurrence, additional training should be provided when new 
functionality is introduced to the VLE to ensure that all educators are current in VLE 
usage. 
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2. Key Performance Indicators (KPI): Most institutions have KPI related to student 
attendance in the traditional classroom. Educators are aware that if a student misses 
a particular number of classes there are a set of procedures that need to be followed. 
Generally these KPI do not exist for online education. One participant thought 
educators would be more comfortable if these KPI existed instead of relying on their 
‘own gut feeling’. 
 
3. Support services for online students: Traditional brick-and-mortar universities 
provide numerous support mechanisms for students (such as financial, medical, 
mental health, etc.). Participants in this study seem to be generally unaware of what, 
if any, support services are in place in the institution for online students. Institutions 
should address this as a matter of urgency, potentially including it in the VLE training 
course. 
 
At the course level it is recommended that educators should: 
 
1. Build a greater sense of community: This can be achieved in numerous ways such as: 
a. Increasing the use of forums, specifically for ice-breakers and non-course 
related conversations which might help foster a greater sense of community; 
b. Increasing direct communication between instructor and students; 
c. Increasing the use of synchronous teaching methods. 
 
2. Build knowledge checks into courses: Participants consider regular quizzes (or 
continuous assessment) to be the best means of identifying students who are 
struggling and also encouraging students to continue on a course of study. 
 
3. Ensure relevance and richness of training material: Media richness and interaction 
will suit more learning styles than voice over PowerPoint, or text alone. It will also aid 
students in retaining the information. Material should also be relevant and applicable 
in the real-world to increase student motivation. 
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6.3 Limitations 
All research has limitations which must be acknowledged. In the case of this study these 
limitations are: 
 
1. Participants’ technical proficiency: All of the participants in this study are lecturing in 
digital forensics and cybersecurity, as such, their technical abilities would be above 
those of an ‘average’ lecturer. Hence their ability to use the VLE and to access all of 
the information would be better than most educators. On saying that, the participants 
still failed to identify many of the tracking features provided in the VLEs that they have 
been using for a number of years. 
 
2. Student profile: The participants’ students were, in the main, mature students in full- 
time employment. Generally these students were employed by law enforcement 
agencies. Mature students are often highly motivated (Kahu et al., 2013) and as such, 
may be less likely to drop out of a course than other students would. 
 
6.4 Future Work 
There are two possible directions for future work from this research. The first is to perform 
this study again with a different set of participants. The identified limitations of this study 
were related to the technical proficiency of the interview participants and the profile of the 
participants’ students. This study should be conducted again with a different group of 
participants, lecturers in online environments who do not have a technical background and 
who are teaching undergraduate students. This may provide different results to those 
obtained in this study. 
 
This study resulted in three institutional and three course level recommendations. Another 
direction for future research is to utilise these recommendations at course level and evaluate 
retention to determine if the recommendations are effective. 
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6.5 Summary 
This chapter offered the overall conclusions from this research and suggested 
recommendations, both for the educator and the institution that would help to reduce the 
retention problem in online higher education. This chapter also discussed some of the 
limitations of the current study and finally recommended some possible directions for further 
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Appendix B: Participant Information Sheet 
Dear    
 
 
My name is Fergus Toolan and I am a student in Griffith College Dublin’s Masters in Training 
and Education Programme. As part of my dissertation I would like to interview you in relation 
to your experience with using online learning and its abilities to help you to predict student 
performance / engagement. 
 
If you agree to partake in this study the following will happen: 
1. We will agree a suitable time to meet (via Skype) for an interview. 
2. All interviews will be recorded and should last no more than 1 hour. 
3. I will ask questions relating to your experiences with online teaching, and in particular 
how you identify students who might be in danger of dropping out or failing. 
 
After the interview I will transcribe the recordings (removing any personally identifying 
information that may be present). The recordings and transcriptions will be stored in 
encrypted containers on my computer. I give my assurance that all information gathered as 
part of this research will be destroyed after graduation or in 24 months, whichever is sooner. 
 
You are free to withdraw from the study at any time up to the analysis of findings, at which 
stage the data will be anonymous. Up to this point you are free to withdraw your data without 
giving a reason for withdrawing, and without your withdrawal having any adverse effect for 
you. 
 
If, at any time, you have concerns about the study or what you may have said during the 
interview you can contact my supervisor Dr. Angela O’Keefe at angela.okeefe@griffith.ie. 
 
Thank you for taking the time to read this letter. 
 
Dr. Fergus Toolan 
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Appendix C: Consent Form 
Strategies for Improving Retention in Online Learning 
Consent to take part in research 
 
• I  voluntarily agree to participate in this study. 
 
• I understand that I am free to withdraw from the study at any time up to the analysis 
of findings, at which stage the data will be anonymous. Up to this point I am free to 
withdraw my data without giving a reason for withdrawing, and without my 
withdrawal having any adverse effect for me. 
 
• I have had the purpose and nature of the study explained to me in writing and I have 
had the opportunity to ask questions about the study. 
 
• I understand that participation involves being interviewed by the researcher about 
my experiences in online teaching. 
 
• I understand that I will not benefit from participating in this research. 
 
• I agree to my interview being audio-recorded. 
 
• I understand that all information I provide for this study will be treated 
confidentially. 
 
• I understand that in any report on the results of this research my identity will remain 
anonymous. This will be done by changing my name and disguising any details of my 
interview which may reveal my identity or the identity of people I speak about or the 
institution at which I work. 
 
• I understand that disguised extracts from my interview may be quoted in 
dissertations, conference presentations, or published papers. 
 
• I understand that signed consent forms and original audio recordings will be retained 
in the researchers office (for signed forms) and in encrypted containers on the 
researchers computer (for recordings and interview transcriptions). 
 
• I understand that all information gathered as part of this research will be destroyed 
after graduation or in 24 months, whichever is sooner. 
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• I understand that under freedom of information legislation I am entitled to access 
the information I have provided at any time while it is in storage as specified above. 
 
• I understand that I am free to contact any of the people involved in the research to 
seek further clarification and information. These are: 
 
o Dr. Fergus Toolan – Norwegian Police University College & Student in the 
Masters in Training and Education in Griffith College Dublin: 
fergus.toolan@gmail.com. 
 
o Dr. Angela O’Keefe – Dissertation Supervisor, Griffith College Dublin: 
angela.okeefe@griffith.ie. 
 




Signature of participant Date 
 
Signature of researcher 
 




Signature of researcher Date 
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Appendix D: Interview Question Guide 
Initial Starting questions (for all participants) 
 
• How many years have you been teaching in higher education? 
• How many years have you been teaching in the online environment in higher 
education? 
• Approximately what percentage of your teaching is conducted in the online 
environment? 
• Are you a full or part time teacher? 
• Do you have a qualification in T&L, or have you taken any courses? 
o If so please provide the level 
Suggested guiding questions for the interview are: 
• Tell me about the courses that you teach online 
Follow-up questions might include: 
o What is the profile of the ‘average’ student – e.g. mature part-time; etc? 
o What is the current retention rate? 
o Does this compare well / poorly to that of traditional classroom education? 
o Do you use online learning in a synchronous / asynchronous manner (or maybe 
both). Can you compare these as a means of identifying at-risk students? 
o What type of content do you create, just text or is video included? What level 
of interaction is there in this content? Do these affect the identification / 
prevention of attrition? 
 
• Tell me about the VLE that you use 
Follow-up questions might include: 
o What VLE do you use? 
o Are you aware of the logging functionality that is present? 
o Can you access all information that you wish about a particular student? 
o Have you received any training in how to use the VLE in question? 
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• What data are you aware of that is available to you in the online environment that 
might aid you in predicting student achievement? 
Follow-up questions / pointers might include: 
o Prompting participants with information gathered in answering RQ1. This 
would include: logins; discussion posts; time-in-course; at-risk modules; etc. A 
list of prompts can be found in the comparison of VLEs in Chapter 4 (Analysis). 
 
• How often do you consult this data? 
Follow-up questions might include: 
o Do you think this is frequent enough? 
o Do you think that you have sufficient knowledge of what is stored in the VLE 
to be able to access all of the data that is present? 
 
• What do you consider to be the most successful technique to identify at-risk students? 
 
• If you identify a student who is not participating in a course what do you do? 
Follow-up questions might include: 
o Do you contact them? 
o Are there facilities in place in the institution to help these students? 
o Are these facilities identical to those for classroom students… is this 
appropriate? 
 
• Do you consider that there is a sense of community present in the online learning 
environment? 
Follow-up questions might include: 
o How would you attempt to build a sense of community? 
o Do you use group exercises? 
o Do you encourage discussion board participation? 
o What do you think of synchronous vs. asynchronous in terms of building a 




Appendix E: Thematic Analysis Research Question 2 
 
Lack of Training Time Pressure Data Knowledge Quizzes / CA Institutional Knowledge 
When asked about training 
they received only one 
participant had any 




Many spoke about desired 
behaviour but stated that 
time was not available. 
 
‘When I first started I had 
loads of spreadsheets … 
and everything else kind of 
took over and it got pushed 
aside’ 
All participants mentioned the number of 
logins and page views. Only a small 
number of alternate data sources were 
identified. When asked if they had all 
necessary information they said: 
 
‘I’m not sure’ 
‘No, personally’ 
‘Not really’ 
All participants are using 
quizzes or CA as an 
identification strategy. Two 
participants use quizzes at the 
end of each module: 
 
‘… have to have done the quiz 
for this lesson before the next 
lesson opens up’ 
Access to performance data in 
other modules is missing: 
 
‘… [so I can] hear about stuff in 
other modules that they’re 
doing’ 
 
A set of standards should be 
defined for the institution: 
‘Nope, never once’ 
 
‘I haven’t gotten any 
training’ 
‘that would be great, but 
who has the time for that?’ 
 
‘I’m part-time, if I was full- 
time I would be doing a bit 
more’ 
Other metrics mentioned included: 
 
• On-time submission / grades / 
quizzes (4 participants) 
• Discussions (3) 
• Communication (2) 
• Access to a resource (1) 
• Time spent online (1) 
• Meeting attendance (1) 
• Student looking at feedback (1) 
‘… score high on the quizzes …’ 
 
Three use continuous 
assessment: 
 
‘If you want engagement, have 
it as part of the assignment 
grade’ 
 
‘… if they’ve dropped off any 
assessed exercise’ 
‘Because otherwise I think … 




Appendix F: Thematic Analysis Research Question 3 
 
Proactive 
Community Quality of Material Quizzes / CA 
‘I think there should be a greater community between 
the students’ 
Most participants considered the quality of material to 
be important in engaging students. Material must be 




Material must be relevant and students must see the 
relevance. 
- ‘Is what they’re getting true to real-life and useful?’ 
 
Interaction 
Material should be rich and also interactive 
- ‘… after 15 minutes the eyes gloss over … you are 
trying to involve the student’ 
- ‘… there is not anything like an interactive clickable 
type thing, but there is always an exercise in every 
lesson’ 
 
Approaches to Learning and Media Richness 
Participants felt that material should be rich 
(containing multiple formats) to aid all preferred 
approaches to learning 
‘I think also it depends on how people learn …’ 
‘… the richer the better, as rich as possible’ 
Quizzes / CA were seen as one of the best methods of 
identifying risk, but also as one of the best at helping 
to prevent dropout. 
Three strategies were mentioned for building the 
sense of community: 
 
Discussion Board 
All participants make use of the the discussion board, 
but very few encourage off topic discussions. 
 
Quizzes / CA can be confidence boosting. 
- ‘Once students see they are capable of doing things … 
they tend to be more engaged’ 
- ‘Many courses have a 100% exam at the end, the 
student comes up to it feeling more and more 
pressure’ 
Three participants encourage student introductions 
- ‘You can use the discussion board as a platform to 
say, hi my name is…’ 
 
Two participants suggested marks for participation 
- ‘… make it part of the portfolio mark and forces 
[participation]’ 
 
Prompt feedback on assignments can also boost 
confidence and increases the sense of community: 
- ‘Prompt feedback … so the student can get an idea [of 
where they are] before they do marked assignments’ 
One participant adds external resources (e.g. articles) 
- ‘I do try to inject in threads … not directly related .. but 
adjacent and see if it gets picked up’ 
 
Synchronous Content 
All thought it best for creating a sense of community. 
- ‘[provides for] dialogue rather than monlogue’ 




- ‘… groups on LinkedIn and Facebook complemented 






Communication Institutional Aid 
All participant’s first effort to prevent a drop out is to email a student. 
 
- ‘Contact them’ 
- ‘I usually talk to the student myself’ 
- ‘First of all reach out to the person’ 
 
Two participants mentioned communication with the rest of the teaching team. 
 
- ‘Contact their personal academic tutor’ 
- ‘Pull demonstrators to one side and say keep an eye on that student’ 
One mentioned informing the programme director 
- ‘talk to the course head’ 
Only one participant (who was a programme head) was aware of the institutional 
supports were available to students. 
 
